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Tom tiit:

Ciy Long nio (Cinnamomum camphora (L.) Presl) hay con goi 1a Da hwong, 13 loai ciy than gb, 16m va thwong xanh.
G Long nio dwoc sir dung 1am nhiéu dung cu trong gia dinh (trap, hop, chudi hat...), tinh ddu Long nio dwoc sir
dung trong cac linh vuc y té, k§ thuit... Trong nghién ciru nay, cic tac gia di xac dinh dwgc mdi trudong phit hop cho
nhén gidng in vitro cAy Long nio. Két qua thu dwoc cho thiy, sir dung HgCl,0,1% trong 6 phut cho ty 1¢ miu sach
va tai sinh choi cao nhat. Méi trwong MS (Murashige and Skoog) cé b6 sung 1,5 mg/l BAP (6-benzylaminopurine)
+ 0,5 mg/l kinetin cho s6 chdi trung binh trong 1 cum chdi cao nhét (4,70 choi/cum). Cong thirc MS + 0,9 mg/l IBA
(indole-3-butyric acid) cho ty 1¢ chdi ra ré cao (44%), s6 ré trung binh cao (3,29 r&/chdi) véi chit lwong ré tot: ré dai,
mép, cirng va nhiéu ré phu. Két qua ciia nghién ctru c6 thé ap dung vao thuc tién dé san xuét sé lwgng 16n cy Long
nio sach bénh trong thoi gian ngin.

Tir khéa: cay Long niao, nhan giong in vitro, tii sinh choi, tao ré in vitro.
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Abstract:

The camphor tree (Cinnamomum camphora (L.) Presl), also known as Da huong in Vietnamese, is a large, evergreen
woody species. Its timber is commonly used in the production of household items (boxes, cases, prayer beads...),
camphor essential oil is widely used in medicine, engineering, etc. In this study, the authors identified optimal conditions
for the in vitro propagation of Cinnamomum camphora. The results indicated that surface sterilisation with 0.1%
HgCl, for 6 minutes produced the highest rate of contamination-free explants with the highest shoot regeneration
capacity. The Murashige and Skoog (MS) medium supplemented with 1.5 mg/l BAP (6-benzylaminopurine) and 0.5
mg/l kinetin yielded the highest average number of shoots per cluster (4.7 shoots/cluster). Root induction was most
successful with Murashige and Skoog medium containing 0.9 mg/l IBA (indole-3-butyric acid), resulting in a rooting
rate of 44% and an average of 3.29 roots per shoot. The induced roots were of high quality, long, thick, robust, and
highly branched. The results of this study can be practically applied to the mass production of disease-free camphor
trees within a short period.

Keywords: Cinnamomum camphora, in vitro micropropagation, in vitro root induction, shoot regeneration.
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1. it van de

Cay Long nao (Cinnamomum camphora (L.) Presl) con
¢6 tén goi khac 1a D3 huong, ¢6 ngudn gdc & khu vuc Pong
A, bao gém bai Loan (Trung Quédc), mién Nam Nhat Ban,
d6ng nam Trung Qudc va cac nuée Pong Nam A. Loai nay
cling dugc tréng tai khu vuc ven bd bién Pen cua ving
Kavkaz [1, 2]. Long ndo dugc tr6ng tur 1au doi va duoc khai
thac camphor tir thé ky XIII. Noi phat trién nhidu nhit 1a
bai Loan (Trung Quédc), Nhat Ban, cac nude vung Dong
Nam A, Bic My, Béc Phi va mién Nam nudc Phap.

O Viét Nam, Long ndo duoc trong & Ha Giang tir thoi
Phap thudc va sau 1954 dwoc trong & cac tinh mién ndi. O
cac thanh phd 16n, Long ndo duge trong lam ciy cho bong
mat tai cac myén duong hoac khu do6 thi...

Hién nay, & nudc ta c6 hai cach nhan giéng cdy Long ndo
1a bang phuong phap gieo hat va nhan gidng in vitro. Nhan
gidng bang phuong phap gieo hat chi yéu dya vao sy nay
mam cua hat v6i ty 16 nay mam khong cao, phdm chét di
truyén khong dong déu, phu thudc nhidu vao diéu kién thoi
tiét. Nhan gidng cay Long ndo bang phwong phap nudi ciy
mo gitp 1am ting thém ngudn vat liéu gidng co chat lugng
t6t, pham chét di truyén dong déu, giir nguyén dic tinh cta
ciy me ban dau.

Trén thé gidi, dd c6 mot sd nghién ciru vé nhan gidng
in vitro cay Long ndo, trong d6 nghién ctru cua K.N. Babu
va cs (2003) [1] cho théy, nhan nhanh chdi véi moi truong
WPM (woody-plant medium) véi 13,32 mM BA va 4,65
mM kinetin cho két qua tot nhat (ty 1& tao chdi 85%, s6 chdi
trung binh tao thanh 1a 13,96 chdi). Trong nghién ctru anh
huéng ciia auxin va than hoat tinh dén su ra ré, méi truong
WPM bb sung 4,9 mM IBA cho ty I¢ hinh thanh ré cao
(100%) va r& phat trién tt (chiéu dai ré dat 11,06 cm sau 90
ngdy nudi cdy in vitro) [1]. H. Sharma va cs (2010) [2] khi
nghién ctru nudi cdy mo cdy Long ndo cho thdy, mdi trudng
thich hop dé nhan nhanh chdi 1a MS bd sung 1 mg/l BAP
va moi trudng nudi cdy thich hop cho ra r& in vitro 1a MS +
1 mg/l IBA.

O Viét Nam, N.T. Danh va cs (2005) [3] da nghién ctru
nhan giéng cay Vi huong (Cinamomum balansae L.) tao
da chdi tot nhét trén moi trudng MS ¢o bo sung 8 g/l agar
+ 20 g/l sucrose + 0,2 mg/l IBA + 3 mg/l BAP. Bén canh
d6, két qua nghién ctru nhan giéng cdy Vu huong cia D.T.
Huyen (2006) [4] cho thy, khir tring mAu bang HgCl,0,1%
trong thoi gian 7 phut cho két qua tot nhat véi 30% mau nay
chdi co chat luong chdi tét. N.V. Phong va cs (2009) [5] da
nghién ctru nhéan gidng Vi huong dé tao ngudn giéng phuc
vu chuong trinh lam giau rimg. Két qua cho thay, mau cay
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Vi huwong duoc nudi cdy trén mdi trudng co ban MS + 25
g/l duong sucrose + 7 g/l agar sau 12 ngay cdy nay mam, sau
15 ngay cac chdi dugc cét ra cy vao moi trudng tao da choi,
moi truong ra ré. V&i moi truong tao da chdi, mau duoc ciy
vao moi truong MS + 0,3 mg/l IBA + 2,5 mg/l BAP cho hé
s6 nhén choi 14 2,56. M6i truong ra 1é tao cay hoan chinh la
mdi trudng 1/2 MS + 0,5 mg/l NAA cho ty 18 chdi ra ré dat
92%, trung binh 3,5 r&/chdi sau 2 tuan nudi cfiy.

Nghién ctru nay dugc thuc hién nham xac dinh moi
truong phit hop cho nhan giéng in vitro cay Long ndo, gop
phan cung cip ngudn gidng sach bénh, chét luong t6t cho
san xuét trong thoi gian ngan.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit liéu

Nguo”‘n vdt liéu: Poan than banh té¢ dugc chon tu cay
Long ndo sinh truéng t6t, khong sau bénh trong tai vuon
wom cua Truong Pai hoc Lam nghiép.

Méi triuong nudi cay: Moi truong co ban MS [6] va mbi
truong WPM [7] bd sung 2% sucrose, 0,7% agar va cac chat
diéu hoa sinh truong khac nhau thuge nhém auxin va cytokinin.
pH moi truong duge diéu chinh dén 5,8 trudc khi bo sung thém
agar va khur triung ¢ 118°C trong 20 phut.

Pia diém nghién ciru: Vién Cong nghé Sinh hoc Lam
nghiép, Truong Pai hoc Lam Nghiép.

Piéu kién phong thi nghiém: V6 trung, anh sang 2000-
3000 lux, nhiét d6 phong nudi 25+£2°C, thoi gian chiéu sang
8 gio/ngay.

2.2. Phuwong phap nghién cvu

Phirong phép khir trimg tao vat liéu khéi dau: Cac doan
than banh té lay tir cidy Long ndo duoc rira dudi voi nude
may chay trong 10 phut, chai sach cac k& l4 chira mét ngo,
sau d6 rira lai bang chét tay rira gia dung Sunlight trong 15
phut (chia 3 1an m&i 1an 5 phuat) va ria lai bang nude 3-4 lan
dé loai bo chat tfiy rira trén bé mit. Tiép theo, cac mau duogc
dwa vao ti cdy v tring va rira bang con 70% trong 1 phut
va khtr tring bang dung dich HgCl, 0,1% thoi gian 4-7 phut.
Cubi cung, mau cdy duoc rira lai bang nudc cit vo trung 4-5
1an dé loai bo HgCl, trén bé mét mau céy. Cit cac doan than
c6 do dai 2-3 cm c6 chira médt ngi va cdy vao méi truong
MS b sung 2% sucrose + 0,7% agar.

Phirong phdp nudi cdy tao da chéi: Poan than in vitro
dugc tai sinh tr doan than banh té cady Long ndo trong tu
nhién c6 chira chdi ngii duge cdy vao méi truong MS + 2%
sucrose + 0,7% agar va bd sung thém chat diéu hoa sinh
truong (bang 1).
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Bang 1. B tri thi nghiém tao da chéi tir doan than banh té cay
Long nao.

Bang 3. Anh hwéng cua thei gian khiv triing t&i ty 1@ tai sinh choi
tlr doan than cay Long nao trén maéi trwwong WPM.

Thir tw 1 2 3 4 5 6 7 8
Chitdiuhiasin B L 1 1115 15 15 1S
truong (mg/l)

Kinetin 03 05 0,7 09 03 05 07 09

Cong thire thi nghiém LPl LP2 LP3 LP4 LIPS LP6 LP7 LP§

Phirong phdp tao ré va tdi sinh cdy hoan chinh: Chdi in
vitro dai 3-4 cm, ¢6 2-3 14 duoc cdy vao moi trudng ra ré
MS bb sung 2% sucrose, 0,7% agar va IBA (néng d6 0,5;
0,7; 0,9 va 1,2 mg/l).

Cdc chi tiéu theo déi va xit Iy s6 liéu:
Cac chi tiéu theo doi dugc tinh nhu sau:

Ty 1¢ mau sach (%) = Tng s6 mau sach/S6 mau ciy ban
dau x 100.

Ty 18 mau sach ti sinh (%) = Téng s6 mau sach tai sinh/
S6 mau sach x 100.

Hé s6 nhan chdi = Téng sé chdi tao thanh/sd chdi
ban dau.

Ty 1é choi ra 1é (%) = Tong s chdi ra ré/S6 chdi cdy ban
dau x 100.

S6 1é trung binh/chdi = Tong s6 ré tao thanh/SH chdi ra ré.
Cac thi nghiém dugc b tri hoan toan ngau nhién véi 3

1an lap lai. S4 liéu thu duogc xir 1y bang phan mém Microsoft
Excel.

3. Két qua va ban luan
3.1. Tao vit liéu khéi dau

Cac mau doan than banh té ciy Long ndo dugc khir tring
bang dung dich HgCl, trong cac khoang thoi gian khac nhau
va tai sinh trong moéi truong MS va WPM. Két qua dugc
trinh bay ¢ cac bang 2 va 3.

Bang 2. Anh hwéng cia thei gian khir triing téi ty 1@ tai sinh chdi
tlr doan than cay Long nao trén moi trwwong MS.

Thiry  COng thirethi Ths gian khittrimg Shlugng  Tylgmdu  Ty1¢ mAu sach téi
* nghiém (phut) maucay  sach(%)  sinh(%)

1 VMl 4 105 16,19 100

2 VM2 5 124 193 9190

3 VM3 6 115 40,70 87,3

4 VM4 7 117 4993 55,17

JHOAHOC . -

Thit tu Cong thire thi  Thoi gian Sfi_lu'(,rpg T§1¢ mAu sach Ty 1¢ mAu sach tai sinh
* nghiém khir trung (phut) maucay (%) (%)

1 VM5 4 117 13,65 100

2 VM6 5 121 20,62 92,50

3 VM7 6 119 40,89 85,42

4 VM8 7 110 50,44 56,36

Két qua phan tich phuong sai mét nhén t6 vé anh hudng
ctia thoi gian khir tring bang HgCl, 0,1% dén ty 1é tao mau
sach tai sinh ddi v6i doan than Long nao dugc nudi céy
trong mdi trudng MS cho thiy, F.,=37.977>F =4,066
chimg to ring khi khir tring bang HgCl, 0,1% thoi gian
khéac nhau c6 anh hudng 1o rét dén ty 1¢ tao mau sach tai
sinh ¢ doan than cdy Long ndo. Cong thirc khtr trung phu
hop véi doan than cdy Long ndo trudng thanh la st dung
HgCl, 0,1% trong 6 phut cho ty 1¢ mau sach cao va ty 1 mau
sach tai sinh cao nhat.

Két qua phén tich phuong sai mot nhan t6 vé anh huong
ctia thoi gian khir tring bing HgCl, 0,1% dén ty 1& tao mau
sach tai sinh ddi voi doan than Long ndo dugc nudi c?iy
=67,071>F =5,143
chimg t6 thi gian khir tring bang HgClL, 0,1% khac nhau c6

trong moi trudng WPM cho théy, F..
anh huong rd rét toi ty 16 tao mau sach téi sinh tir doan than
canh Long ndo. Thoi gian khtr tring bang HgCl,0,1% 1a 6
phiit cho ty 16 mau sach cao dong thoi ty 1¢ mau sach tai sinh

cling cao. Choi tai sinh c6 chat lugng tot, chdi mép va xanh.

Két qua tao vat lidu vo trung trén 2 moi truong cho théy,
& moi trudng WPM choi tai sinh phat trién tot hon sau ciing
mot thoi gian nudi cdy so voi trén méi truong MS. Nhu
vay, moi truong WPM 1a phu hop cho viéc tai sinh chdi &
ciy Long ndo v&i thoi gian khir tring bang HgCl, 0,1% la
6 phut.

3.2. Nghién civu tao da choi

Dé tao ra lugng 16n ciy con ¢ ning suét cao, chat lugng
t6t va ddng déu trong thoi gian ngén nham phyc vu muc dich
nhan giéng, nghién ctru da su dung nguén vat liéu tr doan
than in vitro tai sinh & thi nghiém trén va cdy vao méi truong
MS c6 bd sung chat didu hoa sinh truong véi cac ndng do
khéac nhau. Két qua dugc thé hién & bang 4 va hinh 1.



Bang 4. Anh hwéng ciia chat didu hoa sinh trwdng téi kha nang
tao da chdi cay Long nio (sau 4 tudn nudi cay).

Cong Nong df (mg/l)

Thirty thire thi Séxlug’::g Sf‘i ch(‘“)iltrung Chét lwong
o BAP  Kinetin  Mau cay binh/mau choi

1 LP1 1 03 97 1,10£0,04 ++

2 LP2 1 0,5 105 1,44+0,06 +H

3 LP3 1 0,7 105 2,05+0,01 +

4 Lp4 1 0,9 107 1,84+0,02 +

5 LP5 Ls 03 100 2,070,01 ++

6 LP6 Ls 05 101 4,70£0,10 ++H

7 LP7 Ls 07 98 3,190,21 ++

8 LP8 L5 09 97 2,570,03 ++

+: Chat lwong chdi kém (cac chéi manh, coi, yéu); ++: Chat lwong choi
kha (cac chdi trung binh, cao, xanh d&u); +++: Chat lwgng chdi tbt (chdi

cao, map, than va la xanh déng déu).

LP3 LP6

LP7 LP8

Hinh 1. Két qua nhan nhanh tao da chéi cay Long nédo sau 4 tuan
quan sat trong cac méi trwéng nudi cay.

80 ngay

100 ngay

Hinh 2. Két qua tao cum chéi Long néo trong méi trwong LP6 bd
sung 1,5 mg/l BAP va 0,5 mg/l kinetin.
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Két qua phan tich phuong sai mot nhén t6 vé anh huong
ctia BAP va kinetin t6i hé s6 nhan chdi in vitro ciy Long
ndo cho thay, F, =336,9062>F,  =2,6572 chimg t6 nong do
BAP va kinetin khac nhau cé anh hudéng khac nhau rd rét
dén hé s6 nhan chdi in vitro ciy Long ndo. Moi truong MS
b6 sung BAP véi nong @6 1 mg/l két hop vai kinetin & nong
d6 1an luot 1 0,3, 0,5, 0,7 va 0,9 mg/l thi chdi phat trién
cham, chua tao cum chdi, s chdi tao thanh trén mot cum
thip (2,31 chdi/cum) sau 4 tudn nudi cay.

Moi truong MS bd sung 1,5 mg/l BAP két hop véi
kinetin & cac néng d6 0,3, 0,5, 0,7 va 0,9 mg/l cum chdi bét
dau hinh thanh sau 4 tuan nuéi céy, chdi xanh va map. H¢ sb
nhan chdi va chit luong chdi tang dan khi bd sung kinetin
v6i nong do 0,3-0,5 mg/l dat két qua cao nhat khi két hop
v6i 1,5 mg/l BAP + 0,5 mg/1 kinetin, hé s6 nhan choi dat 4,8
chdi/cum, chit lwong chdi tdt (hinh 2). Pbi voi méi truong
bd sung 1,5 mg/l BAP Kkét hop véi néng do kinetin 0,5-0,9
mg/l ¢6 hé s nhan chdi giam dan. Nguyén nhan dugc cho 1a
do ty 1¢ auxin noi sinh két hop véi cytokinin ngoai sinh c6
thé kich thich hay &c ché sy phat trién ciia chdi.

Mbi truong MS c6 BAP nong do 1 va 1,5 mg/l két hop
v6i kinetin ndng d6 0,3 va 0,9 mg/I da kich thich tao da chdi
v6i ty 18 ting dan t6i khi dat toi ngudng cao nhat. Vi moi
truong c6 1,5 mg/l BAP b6 sung 0,5 va 0,9 mg/1 kinetin da
trc ché kha nang tao chdi, hé sb nhan chdi giam dan.

Nhu vdy, méi truong MS c6 bd sung 1,5 mg/l BAP va
0,5 mg/l kinetin dugc lua chon 1a phu hop cho tao cum chdi,
kich thich su phat trién ctia chdi Long ndo.

Két qua thu duoc tuong tr voi nghién ciru ctia K.N. Babu
va ¢s (2003) [1]: s chdi trung binh tao thanh 1a 13,96 chdi/
cum duoc nudi cdy trong modi trudng WPM bd sung 13,32
mM BAP + 4,65 mM kinetin. K&t qua nay ciing cho thiy
su trong dong v6i nghién ctru nhan giéng tao cum chdi Re
huong cua K. T.H. Ninh va cs (2017) [8] voi mdi truong MS
¢6 bd sung 2,2 mg/l BAP + 0,1 mg/l kinetin + 0,1 mg/l NAA
cho h¢ s6 nhan choi 1a 3,5 chdi/mau, trong thoi gian 80 ngay
chdi dat 2,2 cm. Tuy nhién, khi so v&i két qua nghién ctru
nhan giéng cay Vu huong ciia N.V. Phong va cs (2009) [5]
cho thiy, hé sé nhan chdi ciy Long nio cao hon, nhung thoi
gian tao cum chdi lai 1au hon. bay co thé do dic tinh sinh
1y cua loai Long ndo 1a cAy than gd lau nam, sinh truéng va
phat trién trong d6i chdm, nhiéu kha ning chdi Long ndo c6
n6ng d6 chat diéu hoa sinh trudng ndi sinh théip. Vay nén,
khi cdy chdi Long ndo vao mdi trudng c6 bd sung nong do
BAP va kinetin cao thi cum chdi méi duoc hinh thanh, phat
trién chdm hon so véi cac loai cdy khac.
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3.3. Anh huong cia IBA toi kha nang ra ré tao cdy hoan
chinh

Két qua nghién ctru v& méi truong ra ré duoc thé hién
& bang 5 va hinh 3. Két qua tham do anh huéng cua ham
luong IBA t6i khd niing ra ré tao cdy hoan chinh ctia Long
ndo sau 60 ngay theo ddi cho thdy, chdi Long ndo khi ciy
chuyén vao méi truong MS khéng bd sung IBA thi khong
c6 kha ning ra ré. Moi truong nudi cdy bo sung IBA véi
ham lugng 0,5-0,9 mg/l c6 kha nang kich thich chdi ra ré,
dac biét véi ham lugng 0,9 mg/l cho ty 1¢ chdi ra ré va sd ré
trén chdi cao hon (3,29 ré&/chdi), r& map, dai va ctng. Khi
tang ndng d6 IBA t6i 1,2 mg/l, s6 chdi ra ré va s ré trung
binh/chdi giam, chit luong ré kém hon (r& manh, ngan).

Bang 5. Anh hwéng ciia IBA téi kha nang ra ré tao cay hoan chinh
ctia chéi Long nao.

Cong thire IBA S0 hrgng Tyléraré $6ré trung

TeW  inghitm  (mgl) miuchy (%) binh/chdi Chit yng é
1 BGi chimg 0 25 0

2 RRI 05 25 12 1 ¥

3 RR2 0725 3 175 H

4 RR3 09 25 64 329 +~H—

5 RR4 22 48 225 H

+: Chét lwong ré kém, manh, it ré phu; ++: Chéat lwgng ré trung binh,
ré& manh, ngén, trdng; +++: Chéat lwong ré tét, r& map,dai, cing, tréng,
nhiéu ré& phu.

Hinh 3. Két qua tham do anh hwéng cta IBA & cong thirc thi
nghiém RR3 t&i kha ning ra ré tao cay Long nio in vitro hoan
chinh sau 60 ngay nubi cy.
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Nhu vay, moi truong RR3 (MS + 0,9 mg/l IBA + 20 g/l
sucrose + 7 g/l agar) thich hop cho viéc ra 1é in vitro cay
Long ndo. Két qua nay tuong ty nhu nghién ctru cta H.
Sharma va cs (2010) [2].

4. Két luan

Két qua nghién ciru cho thiy, cac mau doan than Long
nao duogc khu trung bang dung dich HgCl, 0,1% trong 6
phut cho kha ning tao mau sach va tai sinh chdi cao nht.
Tao da chdi Long ndo trong méi truong MS bo sung 1,5
mg/l BAP + 0,5 mg/1 kinetin cho h¢ s6 nhén chdi dat 4,70
chdi/cum. Tao r& va tai sinh hoan chinh ciy Long nio trén
moéi trudng MS b sung 0,9 mg/l IBA cho ty 1& chdi ra ré cao
(44%), sb 1& trung binh 3,29 r&/chdi, chat lugng ré tot: dai,
map, cing, nhiéu ré phu.
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